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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain high automatic zero-adjustment precision 
by excluding a capacitor for offset cancellation from the input signal line of the 
CMOS analog circuit and to actualize the capacitor for offset cancellation by 
using an inexpensive MOS capacitor. 

SOLUTION: This circuit is equipped with a buffer amplifier BF-OPC which 
consists of a CMOS operational amplifier circuit having an noninverting input 



(51)lnt.CI. 



terminal, an inverting input terminal, an output terminal, and a terminal C for 
offset adjustment and the output terminal and inverted input terminal short- circuit 
and connected and is equipped with the buffer amplifier BF-OPC applied with an 
input voltage at the noninverting input terminal and a control circuit 1 1 which 
detects the difference in voltage between the two input terminals of the buffer 
amplifier and corrects the offsets of the two input terminals of the buffer amplifier. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the CMOS analog circuit which consists of a CMOS operation 
amplifying circuit which has a non-inversed input terminal, an inversed input 
terminal, an output terminal, and a terminal for offset adjustment, and is 
characterized by to provide the control circuit which short circuit connection of 
said output terminal and inversed input terminal is made, and detects the 
difference of each electrical potential difference of two input terminals, the buffer 
amplifier with which input voltage is impressed to said non-inversed input 
terminal, and said buffer amplifier, controls the electrical potential difference of 
said terminal for offset adjustment according to the difference, and amends offset 
of two input terminals of said buffer amplifier. 

[Claim 2] In a CMOS analog circuit according to claim 1 said control circuit The 
CMOS operation amplifying circuit for auto-zero control which the electrical 
potential difference of two input terminals of said 1st buffer amplifier corresponds, 
and is inputted into two input terminals, The switch for auto-zero adjustment 
connected to the serial between the output terminal of the CMOS operation 
amplifying circuit for said auto-zero control and the predetermined node and the 
capacitor for offset cancellation are provided. The CMOS operation amplifying 
circuit for said auto-zero control performs loop control so that the switch for said 
auto-zero adjustment may be controlled to a predetermined period ON state and 
offset of two input terminals of said 1st buffer amplifier may be lost. The CMOS 
analog circuit characterized by supplying the electrical potential difference for 
amendment held at said capacitor to the terminal for offset adjustment of said 1st 
buffer amplifier. 

[Claim 3] The 1st buffer amplifier with which it consists of a CMOS operation 



amplifying circuit which has a non-inversed input terminal, an inversed input 
terminal, an output terminal, and a terminal for offset adjustment, and short circuit 
connection of said output terminal and inversed input terminal is made, The 2nd 
buffer amplifier with which it consists of a CMOS operation amplifying circuit 
which has a non-inversed input terminal, an inversed input terminal, and an 
output terminal, short circuit connection of said output terminal and inversed input 
terminal is made, and the input voltage of Channel A is impressed to said non- 
inversed input terminal, The 1st switch for the auto-zero adjustment for 
impressing alternatively the input voltage electrical potential difference of said 
channel A to the non-inversed input terminal of said 1st buffer amplifier, The 
switch for the input for impressing the input voltage of Channel B to the non- 
inversed input terminal of said 1 st buffer amplifier alternatively, The switch for the 
output for outputting alternatively the output voltage of said 1st buffer amplifier, 
and the output voltage of said 2nd buffer amplifier to an output node, Detect the 
difference of the electrical potential difference of each output terminal of said two 
buffer amplifier, and the electrical potential difference of the terminal for offset 
adjustment of said 1st buffer amplifier is controlled according to the difference. 
The CMOS analog circuit characterized by providing the control circuit which 
amends offset of each output terminal of said two buffer amplifier. 
[Claim 4] The 1st buffer amplifier with which it consists of a CMOS operation 
amplifying circuit which has a non-inversed input terminal, an inversed input 
terminal, an output terminal, and a terminal for offset adjustment, and short circuit 
connection of said output terminal and inversed input terminal is made, The 2nd 
buffer amplifier with which it consists of a CMOS operation amplifying circuit 
which carries out a non-inversed input terminal, an inversed input terminal, and 
an output terminal, and the input voltage of Channel A is impressed to said non- 
inversed input terminal, The 1st switch for the auto-zero adjustment for 
impressing alternatively the input voltage electrical potential difference of said 
channel A to the non-inversed input terminal of said 1 st buffer amplifier, The 
switch for the input for impressing the input voltage of Channel B to the non- 



inversed input terminal of said 1st buffer amplifier alternatively, The resistance 
partial pressure circuit which is connected between the output terminal of said 
2nd buffer amplifier, and the output terminal of the 1 st buffer amplifier, and has 
two or more partial pressure nodes, Two or more switches for gain control 
connected respectively corresponding to between said two or more partial 
pressure nodes and inversed input terminals of said 2nd buffer amplifier, The 
resistance element connected between the output terminal of said 2nd buffer 
amplifier, and the reference voltage node, Detect the difference of the electrical 
potential difference of each output terminal of said two buffer amplifier, and the 
electrical potential difference of the terminal for offset adjustment of said 1st 
buffer amplifier is controlled according to the difference. The control circuit which 
amends offset of each output terminal of said two buffer amplifier, The CMOS 
analog circuit characterized by providing the buffer amplifier for an output which 
consists of a CMOS operation amplifying circuit which amplifies and outputs the 
difference of the electrical potential difference of each output terminal of said two 
buffer amplifier. 

[Claim 5] In a CMOS analog circuit according to claim 3 or 4 said control circuit 
The CMOS operation amplifying circuit for auto-zero control which the electrical 
potential difference of the output terminal of said 1 st buffer amplifier and the 
electrical potential difference of the output terminal of the 2nd buffer amplifier 
correspond, and is inputted into two input terminals, The 2nd switch for auto-zero 
adjustment connected to the serial between the output terminal of the CMOS 
operation amplifying circuit for said auto-zero control and the predetermined 
node and the capacitor for offset cancellation are provided. The CMOS operation 
amplifying circuit for said auto-zero control performs loop control so that the 1st 
switch and 2nd switch for said auto-zero adjustment may be controlled to a 
predetermined period ON state and offset of each output terminal of said two 
buffer amplifier may be lost. The CMOS analog circuit characterized by supplying 
the electrical potential difference for amendment held at said capacitor to the 
terminal for offset adjustment of said 1st buffer amplifier. 



[Claim 6] In a CMOS analog circuit given in claim 1 thru/or any 1 term of 5, the 
buffer amplifier which has said terminal for offset adjustment The differential 
amplifying circuit which carries out the differential amplifier of the electrical 
potential difference inputted from said two input terminals, The current Miller 
circuit which transforms into a desired current the electrical potential difference 
inputted from said terminal for offset adjustment, The CMOS analog circuit 
characterized by providing the circuit controlled so that it connects with said 
differential amplifying circuit and the output of said current Miller circuit adjusts 
the amount of bias currents of said differential amplifying circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is used for the circuit which amplifies minute output 
signals, such as CCD, about the offset automatic zero equalization circuit (it is 
hereafter described as an auto-zero equalization circuit) for this invention relating 
to the integrated-circuit-ized CMOS analog circuit, especially amending offset of 
a CMOS analog circuit. 



[0002] 

[Description of the Prior Art] In case a highly precise analog circuit where input 
offset poses a problem is generally realized, in order to amend offset of a circuit, 
an auto-zero equalization circuit is used. Drawing 6 shows an example of the 
auto-zero equalization circuit of the conventional CMOS amplifying circuit. 
[0003] In drawing 6 , IN-SW1 and AZ-SW1 are the switches for making change- 
over selection of input voltage IN and the reference electrical potential difference 
VR for auto-zero. That is, one switch AZ-SW1 is for being controlled by the ON 
state at the time of auto-zero adjustment, and choosing and incorporating the 
reference electrical potential difference VR for auto-zero, and is for switch IN- 
SW1 of another side being controlled by the ON state at the time of normal 
operation, and choosing and incorporating input voltage IN. 
[0004] AZ-C is the capacitor for offset cancellation by which the end was 
connected to each selection output node of two above-mentioned switch AZ- 
SW1 and IN-SW1 . BF-OP A non-inversed input terminal (+) is connected to the 
other end of capacitor AZ-C for the above-mentioned offset cancellation, and it is 
the output voltage OUT. It is the buffer amplifier which consists of an operation 
amplifying circuit inputted into an inversed input terminal (-). 
[0005] AZ-OP Above-mentioned buffer amplifier BF-OP Output voltage OUT It is 
an amplifying circuit for amplifying offset, and is above-mentioned buffer amplifier 
BF-OP. Output voltage OUT It inputs into an inversed input terminal (-), and said 
reference electrical potential difference VR consists of an operation amplifying 
circuit inputted into a non-inversed input terminal (+). 

[0006] AZ-SW2 is above-mentioned amplifying-circuit AZ-OP. An output terminal 
and said buffer amplifier BF-OP It is the switch which is connected between non- 
inversed input terminals (+), and is controlled by the ON state at the time of auto- 
zero adjustment. 

[0007] Hereafter, actuation of the auto-zero equalization circuit of the CMOS 
amplifying circuit of drawing 6 is described. At the time of auto-zero adjustment, 
switch AZ-SW1 for auto-zero adjustment and AZ-SW2 are controlled by the ON 



state, and switch IN-SW1 for an input is controlled by the OFF state. In this 
condition, it is the input-side node A of capacitor AZ-C for offset cancellation. 
Potential serves as the reference electrical potential difference VR for auto-zero. 
[0008] In this case, buffer amplifier BF-OP and amplifying-circuit AZ-OP If it 
assumes that there is no offset, respectively, the potential of the output side node 
B of capacitor AZ-C for offset cancellation will also serve as the reference 
electrical potential difference VR for auto-zero. 

[0009] On the other hand, it is buffer amplifier BF-OP temporarily. Output voltage 
OUT When there is -10mV offset to the electrical potential difference of a non- 
inversed input terminal (+), it is amplifying-circuit AZ-OP. Buffer amplifier BF-OP 
Output voltage OUT It considers that it is lower than the reference electrical 
potential difference VR for auto-zero, and is amplifying-circuit AZ-OP. Output 
voltage rises and goes, and output side node B of capacitor AZ-C for offset 
cancellation the object for auto-zero - reference electrical-potential-difference 
VR+10mV the time of becoming ~ buffer amplifier BF-OP Output voltage OUT 
since it becomes the reference electrical potential difference VR for auto-zero, 
and same electric potential -- amplifying-circuit AZ-OP An output is stabilized. 
[0010] amplifying-circuit AZ-OP at this time Output voltage, i.e., buffer amplifier 
BF-OP, the offset voltage of a non-inversed input terminal (+) and an inversed 
input terminal (-) controls switch AZ-SW1 for auto-zero adjustment, and AZ-SW2 
to an OFF state ~ between the both ends of capacitor AZ-C for offset 
cancellation -- offset voltage OFFSETV ****** - it is held. 
[001 1] Moreover, it is buffer amplifier BF-OP temporarily. Output voltage OUT 
When there is offset (for example, +10mV offset) of the direction of + to the 
electrical potential difference of a non-inversed input terminal (+), it is offset 
voltage OFFSETV to capacitor AZ-C for offset cancellation by the same principle 
as the above. It is held. 

[0012] here - being careful - amplifying-circuit AZ-OP Even if offset exists in the 
very thing, about a part for this offset, it will remain as it is, without the ability 
amending. Next, when switch IN-SW1 is controlled by the ON state at the time of 



normal operation (input mode), input voltage IN is buffer amplifier BF-OP. It 
minds and is buffer amplifier BF-OP. Output voltage OUT It becomes. Therefore, 
buffer amplifier BF-OP It means that offset voltage was canceled. 
[0013] By the way, by the conventional method which was described above, 
since capacitor AZ-C for offset cancellation is inserted in an input signal line, 
following each point poses a problem. 

(1) Capacity value and buffer amplifier BF-OP of capacitor AZ-C for offset 
cancellation Since the reallocation of a charge arises with the parasitic 
capacitance Ck between a non-inversed input terminal (+) and a touch-down 
node, capacity of capacitor AZ-C for offset cancellation must be enlarged so that 
the capacity factor of capacitor AZ-C for offset cancellation and parasitic 
capacitance Ck may be enlarged enough. In this case, since the above- 
mentioned parasitic capacitance Ck is nonlinear, it is necessary to take that part 
into consideration. Moreover, the capacity of capacitor AZ-C for offset 
cancellation is influenced by the electrical-potential-difference dependence 
property. 

[0014] (2) Capacity of capacitor AZ-C for offset cancellation must be enlarged so 
that a part for the feed-through charge generated when switch AZ-SW1 for auto- 
zero adjustment and AZ-SW2 are OFF states can be permitted. 
[0015] Then, what has good properties, such as capacity between wiring of 
bilayer polish recon wiring with few electrical-potential-difference dependence 
properties as capacitor AZ-C for offset cancellation, must be used, and it must be 
set as moreover sufficiently big capacity value. 

[0016] However, when it does in this way, the rise of a manufacturing cost will be 
imitated and it will be restrained not only about ** but about auto-zero adjustment 
precision and a working speed. Moreover, when the further high degree of 
accuracy was required, even if it used what has good properties, such as 
capacity between wiring of bilayer polish recon wiring which was described 
above, it was difficult [ it ] to attain a desired property. 
[0017] In addition, there is a thing of a configuration of having eliminated the 



capacitor of an input signal line, as shown in drawing 7 in the auto-zero 
equalization circuit used in order to amend offset of a bipolar amplifying circuit. 
[0018] In drawing 7 , IN-SW1 and AZ-SW1 are the switches for making change- 
over selection of an input (IN) and the reference electrical potential difference VR 
for auto-zero. BF-OP It is the buffer amplifier which consists of a bipolar mold 
operation amplifying circuit which an inversed input terminal (-) is connected to 
each selection outgoing end of two above-mentioned switch IN-SW1 and AZ- 
SW1 through the resistance element RS for an input, and the reference electrical 
potential difference VR for auto-zero inputs into a non-inversed input terminal (+). 
[0019] RF is above-mentioned buffer amplifier BF-OP. The resistance element 
for feedback connected between the output side and the inversed input terminal 
(-) and IN-SW2 are above-mentioned buffer amplifier BF-OP. It is the switch 
connected to the output side. 

[0020] AZ-C is above-mentioned buffer amplifier BF-OP. It is the capacitor for 
offset cancellation connected through switch AZ-SW1 between the output side 
and the touch-down node. AZ-OP Above-mentioned buffer amplifier BF-OP 
Output voltage OUT It is an amplifying circuit for amplifying offset, and the series 
connection node of above-mentioned ITCHI AZ-SW1 and capacitor AZ-C for 
offset cancellation inputs into a non-inversed input terminal (+), and the reference 
electrical potential difference VR consists of a bipolar mold operation amplifying 
circuit inputted into an inversed input terminal (-) through a resistance element 
R2. And this bipolar mold operation amplifying-circuit AZ-OP The capacitor C1 is 
connected between the output side and the inversed input terminal (-). 
[0021] However, since an input impedance becomes low, the configuration of 
drawing 7 is difficult for adopting it as the auto-zero equalization circuit of the 
CMOS amplifying circuit which has a high input impedance. 
[0022] Moreover, since a part for offset voltage was intentionally added and seen 
in the exterior of an operation amplifying circuit, upper cancellation is performed 
and the constraint on use arose in the non-inversed input terminal (+) and the 
inversed input terminal (-), above-mentioned drawing 6 and the circuit shown in 



drawing 7 were not user-friendly. 
[0023] 

[Problem(s) to be Solved by the Invention] As described above, since the auto- 
zero equalization circuit of the conventional CMOS amplifying circuit inserted the 
capacitor (AZ-C) for offset cancellation in the input signal line, the property and 
capacity value had much constraint, it imitated the rise of a manufacturing cost, 
and had the problem that it was restrained not only about ** but about auto-zero 
adjustment precision and a working speed. Moreover, since a part for offset 
voltage was intentionally added and seen in the exterior of an operation 
amplifying circuit, upper cancellation is performed and the constraint on use 
arose in the non-inversed input terminal (+) and the inversed input terminal (-), 
there was a problem of not being user-friendly. 

[0024] This invention was made that the above-mentioned trouble should be 
solved, and eliminates the capacitor for offset cancellation from an input signal 
line, and while attaining a high auto-zero adjustment precision, it aims at offering 
the CMOS analog circuit which can realize the capacitor for offset cancellation 
with a cheap MOS capacitor. 
[0025] 

[Means for Solving the Problem] The CMOS analog circuit of the 1st invention A 
non-inversed input terminal, an inversed input terminal, The 1st buffer amplifier 
with which it consists of a CMOS operation amplifying circuit which has an output 
terminal and a terminal for offset adjustment, short circuit connection of said 
output terminal and inversed input terminal is made, and input voltage is 
impressed to said non-inversed input terminal, The difference of each electrical 
potential difference of two input terminals of said 1st buffer amplifier is detected, 
the electrical potential difference of said terminal for offset adjustment is 
controlled according to the difference, and it is characterized by providing the 
control circuit which amends offset of two input terminals of said 1st buffer 
amplifier. 

[0026] The CMOS analog circuit of the 2nd invention A non-inversed input 



terminal, an inversed input terminal, The 1st buffer amplifier with which it consists 
of a CMOS operation amplifying circuit which has an output terminal and a 
terminal for offset adjustment, and short circuit connection of said output terminal 
and inversed input terminal is made, The 2nd buffer amplifier with which it 
consists of a CMOS operation amplifying circuit which has a non-inversed input 
terminal, an inversed input terminal, and an output terminal, short circuit 
connection of said output terminal and inversed input terminal is made, and the 
input voltage of Channel A is impressed to said non-inversed input terminal, The 
1st switch for the auto-zero adjustment for impressing alternatively the input 
voltage electrical potential difference of said channel A to the non-inversed input 
terminal of said 1st buffer amplifier, The switch for the input for impressing the 
input voltage of Channel B to the non-inversed input terminal of said 1st buffer 
amplifier alternatively, The switch for the output for outputting alternatively the 
output voltage of said 1 st buffer amplifier, and the output voltage of said 2nd 
buffer amplifier to an output node, The difference of the electrical potential 
difference of each output terminal of said two buffer amplifier is detected, the 
electrical potential difference of the terminal for offset adjustment of said 1st 
buffer amplifier is controlled according to the difference, and it is characterized by 
providing the control circuit which amends offset of each output terminal of said 
two buffer amplifier. 

[0027] The CMOS analog circuit of the 3rd invention A non-inversed input 
terminal, an inversed input terminal, The 1st buffer amplifier with which it consists 
of a CMOS operation amplifying circuit which has an output terminal and a 
terminal for offset adjustment, and short circuit connection of said output terminal 
and inversed input terminal is made, The 2nd buffer amplifier with which it 
consists of a CMOS operation amplifying circuit which carries out a non-inversed 
input terminal, an inversed input terminal, and an output terminal, and the input 
voltage of Channel A is impressed to said non-inversed input terminal, The 1st 
switch for the auto-zero adjustment for impressing alternatively the input voltage 
electrical potential difference of said channel A to the non-inversed input terminal 



of said 1 st buffer amplifier, The switch for the input for impressing the input 
voltage of Channel B to the non-inversed input terminal of said 1st buffer 
amplifier alternatively, The resistance partial pressure circuit which is connected 
between the output terminal of said 2nd buffer amplifier, and the output terminal 
of the 1st buffer amplifier, and has two or more partial pressure nodes, Two or 
more switches for gain control connected respectively corresponding to between 
said two or more partial pressure nodes and inversed input terminals of said 2nd 
buffer amplifier, The resistance element connected between the output terminal 
of said 2nd buffer amplifier, and the reference voltage node, Detect the difference 
of the electrical potential difference of each output terminal of said two buffer 
amplifier, and the electrical potential difference of the terminal for offset 
adjustment of said 1st buffer amplifier is controlled according to the difference. It 
is characterized by providing the buffer amplifier for an output which consists of a 
control circuit which amends offset of each output terminal of said two buffer 
amplifier, and a CMOS operation amplifying circuit which amplifies and outputs 
the difference of the electrical potential difference of each output terminal of said 
two buffer amplifier. 
[0028] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained to a detail with reference to a drawing. 

<1st example> drawing 1 shows the auto-zero equalization circuit of the CMOS 
amplifying circuit concerning the 1st example of this invention. 
[0029] Buffer amplifier BF-OPC which consists of a CMOS operation amplifying 
circuit in drawing 1 is the 3rd terminal C for the offset adjustment for realizing 
offset adjustment of the amplifying circuit itself apart from a non-inversed input 
terminal (+), an inversed input terminal (-), and an output terminal. It has, and 
short circuit connection of the output terminal and inversed input terminal (-) is 
made, and input voltage IN is impressed to the non-inversed input terminal (+). 
[0030] A control circuit 1 1 detects the difference of each electrical potential 
difference of two signal terminals (+), i.e., a non-inversed input terminal, to set for 



offset amendment of said buffer amplifier BF-OPC, and an inversed input 
terminal (-), responds to the difference, and is the 3rd terminal C of said buffer 
amplifier BF-OPC. An electrical potential difference is controlled. 
[0031] As for this control circuit 11, the electrical potential difference of the non- 
inversed input terminal (+) of said buffer amplifier BF-OPC and the electrical 
potential difference of an inversed input terminal (-) correspond. A non-inversed 
input terminal (+), CMOS operation amplifying-circuit AZ-OP for auto-zero control 
inputted into an inversed input terminal (-) This operation amplifying-circuit AZ- 
OP Switch AZ-SW1 for auto-zero adjustment and capacitor AZ-C for offset 
cancellation which were connected to the serial between the output terminal and 
the touch-down node are provided. It is the electrical potential difference for 
amendment (that is, electrical potential difference of the connection node of 
switch AZ-SW1 and capacitor AZ-C for offset cancellation) held at capacitor AZ- 
C for the above-mentioned offset cancellation Said buffer amplifier BF-OP 3rd 
terminal C It supplies. 

[0032] In addition, switch AZ-SW1 for the above-mentioned auto-zero adjustment 
is controlled by the ON state at the time of auto-zero adjustment, and is 
controlled by the OFF state at the time of normal operation. Hereafter, actuation 
of the auto-zero equalization circuit of the CMOS amplifying circuit of drawing 1 is 
described. 

[0033] At the time of auto-zero adjustment, the fixed electrical potential difference 
which serves as criteria as input voltage IN is supplied, and switch AZ-SW1 for 
auto-zero adjustment is controlled by the ON state. In this condition, a control 
circuit 1 1 is the difference of each electrical potential difference of the non- 
inversed input terminal (+) of buffer amplifier BF-OPC, and an inversed input 
terminal (-) Operation amplifying-circuit AZ-OP for auto-zero control It amplifies 
and is buffer amplifier BF-OP as an electrical potential difference for amendment. 
3rd terminal C It supplies. 

[0034] It is [ as opposed to / temporarily / at this time / input voltage IN ] buffer 
amplifier BF-OP. Output voltage OUT When low, it is the 3rd terminal C of buffer 



amplifier BF-OPC. It becomes high, it takes to it and an electrical potential 
difference is the output voltage OUT of buffer amplifier BF-OPC. It goes up and is 
the output voltage OUT of buffer amplifier BF-OPC. A control loop is completed 
and stabilized when input voltage IN and same electric potential are reached. 3rd 
terminal C of buffer amplifier BF-OPC at this time By controlling switch AZ-SW1 
for auto-zero adjustment to an OFF state, an electrical potential difference (the 
electrical potential difference CABV for offset adjustment) is held by capacitor 
AZ-C for offset cancellation, and auto-zero actuation completes it. 
[0035] At the time of normal operation (input mode), input voltage IN is the output 
voltage OUT of buffer amplifier BF-OPC. Since it becomes, it means that the 
offset voltage of buffer amplifier BF-OPC was canceled. 
[0036] The electrical potential difference for offset adjustment will be held with 
fixed potential to a touch-down node by capacitor AZ-C for offset cancellation 
connected between an input signal line and a touch-down node, it is not 
necessary to insert capacitor AZ-C for offset cancellation in an input signal line, 
and, according to the auto-zero equalization circuit of a CMOS amplifying circuit 
which was mentioned above, it becomes possible to carry out the DC coupling of 
the input signal line to the input terminal of a CMOS amplifying circuit. 
[0037] Therefore, even if an electrical-potential-difference dependency is in 
capacitor AZ-C the parasitic capacitance between an input signal line and a 
touch-down node, and for offset cancellation, a problem stops arising and high 
degree of accuracy becomes is easy to be acquired. Moreover, capacitor AZ-C 
for offset cancellation holds DC electrical potential difference between touch- 
down nodes (a power node is sufficient), becomes possible [ using an MOS 
capacitor ], and becomes cheap [ the manufacturing cost ]. 
[0038] In addition, operation amplifying-circuit AZ-OP for the auto-zero control in 
drawing 1 The offset voltage of the very thing is considered. Buffer amplifier BF- 
OPC of the input signal line mentioned above is operation amplifying-circuit AZ- 
OP for auto-zero control, although the size of an usable transistor has a limit and 
offset voltage also tends to become large, since various properties are related. 



Only DC signal is treated fundamentally, and since it is usable to sufficient time 
amount, it is possible to design so that the offset voltage may become sufficiently 
small. 

[0039] Furthermore, since according to the auto-zero equalization circuit of the 
CMOS amplifying circuit of the 1st example of the above the constraint on use 
does not arise in the non-inversed input terminal (+) of buffer amplifier BF-OPC, 
and an inversed input terminal (-) and potential doubling between two terminals is 
performed, user-friendliness does not worsen. 

[0040] Moreover, since it is only possible for only performing offset adjustment of 
the non-inversed input terminal (+) of a CMOS amplifying circuit and an inversed 
input terminal (-) to double the potential difference between 2 terminals like the 
1st example of the above as for this invention, the Field of application is large, for 
example, can consider various applications, such as a gain control AMPR duplex 
correlation sampling (Correlated Double Sampling;CDS) circuit, and shows two 
or more applications hereafter. 

[0041] <2nd example> drawing 2 shows the auto-zero equalization circuit for 
amending channel to channel offset of the CMOS multiplexer circuit concerning 
the 2nd example. 

[0042] It is the 3rd terminal C for offset adjustment for the 1st buffer amplifier 
(BF-OPC) to realize offset adjustment of the amplifying circuit itself in drawing 2 
apart from a non-inversed input terminal (+), an inversed input terminal (-), and 
an output terminal. It consists of a CMOS operation amplifying circuit which it has, 
and short circuit connection of the output terminal and inversed input terminal (-) 
is made. 

[0043] 2nd buffer amplifier BF-OP It consists of a CMOS operation amplifying 
circuit which has a non-inversed input terminal (+), an inversed input terminal (-), 
and an output terminal, and short circuit connection of the output terminal and 
inversed input terminal (-) is made. 

[0044] Input voltage IN-A of Channel A is said 2nd buffer amplifier BF-OP. While 
being impressed by the non-inversed input terminal (+), it is alternatively 



impressed by the non-inversed input terminal (+) of said 1st buffer amplifier BF- 
OPC through switch AZ-SW1 for auto-zero adjustment. 
[0045] Input voltage IN-B of Channel B is alternatively impressed to the non- 
inversed input terminal (+) of said 1st buffer amplifier BF-OPC through switch IN- 
SW1 for an input. Said 2nd buffer amplifier BF-OP An output terminal is switch 
OUT-SW1 for an output. It minds, and connects with an output node and the 
output terminal of said 1st buffer amplifier BF-OPC is switch OUT-SW2 for an 
output. It minds and connects with said output node. 
[0046] A control circuit 21 detects the difference of the electrical potential 
difference of each output terminal of two signal terminals, i.e., said two buffer 
amplifier BF-OP, to set for offset amendment, and BF-OPC, responds to the 
difference, and is the 3rd terminal C of said 1st buffer amplifier BF-OPC. An 
electrical potential difference is controlled. 

[0047] This control circuit 21 is said 2nd buffer amplifier BF-OP. The electrical 
potential difference of an output terminal and the electrical potential difference of 
the output terminal of 1st buffer amplifier BF-OPC correspond. Non-inversed 
input terminal (+), CMOS operation amplifying-circuit AZ-OP for auto-zero control 
inputted into an inversed input terminal (-) This operation amplifying-circuit AZ- 
OP Switch AZ-SW2 for auto-zero adjustment and capacitor AZ-C for offset 
cancellation which were connected to the serial between the output terminal and 
the touch-down node are provided. It is the electrical potential difference for 
amendment (that is, electrical potential difference of the connection node of 
switch AZ-SW1 and capacitor AZ-C for offset cancellation) held at capacitor AZ- 
C for the above-mentioned offset cancellation Said 1st buffer amplifier BF-OP 3rd 
terminal C It supplies. 

[0048] In addition, switch AZ-SW1 and AZ-SW2 for the above-mentioned auto- 
zero adjustment are controlled by the ON state at the time of auto-zero 
adjustment, and are controlled by the OFF state at the time of normal operation. 
Moreover, switch IN-SW1 for said input is controlled by the OFF state at the time 
of auto-zero adjustment, and is controlled by the ON state at the time of normal 



operation. Moreover, switch OUT-SW1 for an output And OUT-SW2 It is 
controlled by the OFF state at the time of auto-zero adjustment, and is 
alternatively controlled by the ON state at the time of normal operation. 
[0049] Hereafter, actuation of the auto-zero equalization circuit of the CMOS 
multiplexer circuit of drawing 2 is described. At the time of auto-zero adjustment, 
the fixed electrical potential difference which serves as criteria as input voltage 
IN-A of Channel A is supplied, and switch AZ-SW1 for auto-zero adjustment and 
AZ-SW2 are controlled by the ON state. In this condition, a control circuit 21 is 
the difference of the electrical potential difference of each output terminal of two 
buffer amplifier BF-OP and BF-OPC Operation amplifying-circuit AZ-OP for auto- 
zero control It amplifies and is the 3rd terminal C of 1st buffer amplifier BF-OPC 
as an electrical potential difference for amendment. It supplies. 
[0050] Thereby, a control loop is completed and stabilized when the electrical 
potential difference of each output terminal of two buffer amplifier BF-OP and BF- 
OPC reaches same electric potential. 3rd terminal C of 1st buffer amplifier BF- 
OPC at this time By controlling switch AZ-SW2 for auto-zero adjustment to an 
OFF state, an electrical potential difference (the electrical potential difference 
CABV for offset adjustment) is held by capacitor AZ-C for offset cancellation, and 
auto-zero actuation completes it. 

[0051] At the time of normal operation (input mode), switch IN-SW1 for an OFF 
state and an input in switch AZ-SW1 for auto-zero adjustment is controlled by the 
ON state, and input voltage IN-A of Channel A is said 2nd buffer amplifier BF-OP. 
It means that it becomes an output, input voltage IN-B of Channel B serves as an 
output of said 1st buffer amplifier BF-OPC through switch IN-SW1 for an input, 
and the offset voltage between two channels A and B was canceled. 
[0052] And two switch OUT-SW1 for an output and OUT-SW2 An ON state's 
control of either will output input voltage IN-A of Channel A, or input voltage IN-B 
of Channel B. 

[0053] According to the auto-zero equalization circuit of the CMOS multiplexer 
circuit of the 2nd example of the above The same effectiveness as the auto-zero 



equalization circuit of the CMOS amplifying circuit of the 1st example is acquired 
fundamentally, and also The ** which does not need the operation amplifying 
circuit for auto-zero control of dedication to two channels, respectively, one 
operation amplifying-circuit AZ-OP for auto-zero control it used ~ the offset 
voltage between channels can be simply canceled by the configuration, and it 
can decrease to the offset voltage for one step of operation amplifying-circuit AZ- 
OP for auto-zero control. 

[0054] <3rd example> drawing 3 shows the auto-zero equalization circuit for 
amending offset of the CMOS gain control amplifying circuit concerning the 3rd 
example. 

[0055] The CMOS gain control amplifying circuit shown in drawing 3 is 2nd buffer 
amplifier BF-OP for channel A, when controlling the gain at the time of amplifying 
the difference electrical potential difference of input voltage IN-A of Channel A, 
and input voltage IN-B of Channel B and performing 10 times as many 
magnification as this temporarily. Since the offset voltage produced between 1st 
buffer amplifier BF-OPC for channel B will be amplified 10 times and it will 
appear, high degree of accuracy is required. 

[0056] Then, it controls by the auto-zero equalization circuit shown in drawing 3 
to double the output of two buffer amplifier BF-OP of the first rank, and BF-OPC. 
That is, in drawing 3 , 1st buffer amplifier BF-OPC consists of a CMOS operation 
amplifying circuit which has the 3rd terminal (CABV) for the offset adjustment for 
realizing offset adjustment of the amplifying circuit itself apart from a non- 
inversed input terminal (+), an inversed input terminal (-), and an output terminal, 
and short circuit connection of the output terminal and inversed input terminal (-) 
is made. 

[0057] 2nd buffer amplifier BF-OP It consists of a CMOS operation amplifying 
circuit which has a non-inversed input terminal (+), an inversed input terminal (-), 
and an output terminal. Input voltage IN-A of Channel A is said 2nd buffer 
amplifier BF-OP. While being impressed by the non-inversed input terminal (+), it 
is alternatively impressed by the non-inversed input terminal (+) of said 1st buffer 



amplifier BF-OPC through switch AZ-SW1 for auto-zero adjustment. 
[0058] Input voltage IN-B of Channel B is alternatively impressed to the non- 
inversed input terminal (+) of said 1st buffer amplifier BF-OPC through switch IN- 
SW1 for an input. Said 2nd buffer amplifier BF-OP The resistance partial 
pressure circuit 30 is connected between the output terminal and the output 
terminal of 1st buffer amplifier BF-OPC. The thing to which this resistance partial 
pressure circuit 30 has a partial pressure node in two or more mid-position of one 
polish recon resistance element (for example, polish recon resistance element), 
or the thing which has a partial pressure node in each series connection location 
of two or more polish recon resistance elements (for example, polish recon 
resistance element) by which series connection was carried out is used. 
[0059] And two or more partial pressure nodes and said 2nd buffer amplifier BF- 
OP An inversed input terminal (-) corresponds, respectively and is connected 
through switch GC-SWi for gain control (i= 1, 2, --, n). 
[0060] Furthermore, said 2nd buffer amplifier BF-OP An output terminal is 
resistance GC-R2. Buffer amplifier BF-OP for an output which minds and 
consists of a CMOS operation amplifying circuit It connects with the non-inversed 
input terminal (+), and the output terminal of said 1st buffer amplifier BF-OPC is 
resistance GC-R4. It minds and is buffer amplifier BF-OP for said output. It 
connects with the inversed input terminal (-). And buffer amplifier BF-OP for this 
output A non-inversed input terminal (+) is resistance GC-R3. It minds, connects 
with the reference voltage node VR, and is buffer amplifier BF-OP for the above- 
mentioned output. Between an output terminal and an inversed input terminal (-), 
it is resistance GC-R5. It connects. 

[0061] A control circuit 31 detects the difference of the electrical potential 
difference of each output terminal of two signal terminals, i.e., said two buffer 
amplifier BF-OP, to set for offset amendment, and BF-OPC, responds to the 
difference, and is the 3rd terminal C of said 1st buffer amplifier BF-OPC. An 
electrical potential difference CABV is controlled. 

[0062] This control circuit 31 is said 2nd buffer amplifier BF-OP. The electrical 



potential difference of an output terminal and the electrical potential difference of 
the output terminal of 1st buffer amplifier BF-OPC correspond. Non-inversed 
input terminal (+), CMOS operation amplifying-circuit AZ-OP for auto-zero control 
inputted into an inversed input terminal (-) This operation amplifying-circuit AZ- 
OP Switch AZ-SW2 for auto-zero adjustment and capacitor AZ-C for offset 
cancellation which were connected to the serial between the output terminal and 
the touch-down node are provided. It is the electrical potential difference for 
amendment (that is, electrical potential difference of the connection node of 
switch AZ-SW1 and capacitor AZ-C for offset cancellation) held at capacitor AZ- 
C for the above-mentioned offset cancellation Said 1st buffer amplifier BF-OP 3rd 
terminal C It supplies. 

[0063] In addition, switch AZ-SW1 and AZ-SW2 for the above-mentioned auto- 
zero adjustment are controlled by the ON state at the time of auto-zero 
adjustment, and are controlled by the OFF state at the time of normal operation. 
Moreover, switch IN-SW1 for said input is controlled by the OFF state at the time 
of auto-zero adjustment, and is controlled by the ON state at the time of normal 
operation. Moreover, at the time of auto-zero adjustment, the switch of a request 
of the time of normal operation is chosen, and switch GC-SWi for gain control (i= 
1, 2, --, n) is controlled by the ON state. 

[0064] Here, gain control magnification actuation of the CMOS gain control 
amplifying circuit of drawing 3 is described. In the condition that the input is 
impressed to two buffer amplifier BF-OP and BF-OPC The electrical potential 
difference of the partial pressure node to which what was chosen among switch 
GC-SWi for gain control (i= 1 , 2, -, n) is connected becomes equal to input 
voltage IN-A of Channel A. The difference of the electrical potential difference of 
the above-mentioned partial pressure node and the output voltage of 1st buffer 
amplifier BF-OPC is equal to the electrical-potential-difference difference of input 
voltage IN-A of Channel A, and input voltage IN-B of Channel B. 
[0065] Therefore, the above-mentioned electrical-potential-difference difference 
is the resistance between the above-mentioned partial pressure node and the 



output terminal of 1st buffer amplifier BF-OPC, the above-mentioned partial 
pressure node, and 2nd buffer amplifier BF-OP. It is amplified depending on a 
ratio with the resistance between output terminals. 2nd buffer amplifier BF-OP In 
an output terminal, the electrical-potential-difference difference of input voltage 
IN-A of Channel A and input voltage IN-B of Channel B will be amplified 10 times, 
and it will appear. 

[0066] Next, actuation of the auto-zero equalization circuit of the CMOS gain 
control amplifying circuit of drawing 3 is described. At the time of auto-zero 
adjustment, it is input voltage IN-A of Channel A Usual buffer amplifier BF-OP 
While carrying out buffer magnification, it is the 3rd terminal C for offset 
adjustment. Buffer magnification is carried out by buffer amplifier BF-OPC which 
it has, and it responds to the difference of each output voltage of these two buffer 
amplifier BF-OP and BF-OPC, and is the 3rd terminal C of said buffer amplifier 
BF-OPC. An electrical potential difference is controlled. 
[0067] Thereby, a control loop is completed and stabilized when the electrical 
potential difference of each output terminal of two buffer amplifier BF-OP and BF- 
OPC reaches same electric potential. 3rd terminal C of 1st buffer amplifier BF- 
OPC at this time By controlling switch AZ-SW2 for auto-zero adjustment to an 
OFF state, an electrical potential difference (electrical potential difference for 
offset adjustment) is held by capacitor AZ-C for offset cancellation, and auto-zero 
actuation completes it. 

[0068] At the time of normal operation (input mode), switch IN-SW1 for an OFF 
state and an input in switch AZ-SW1 for auto-zero adjustment is controlled by the 
ON state, and input voltage IN-A of Channel A is said 2nd buffer amplifier BF-OP. 
It means that it becomes an output, input voltage IN-B of Channel B serves as an 
output of said 1st buffer amplifier BF-OPC through switch IN-SW1 for an input, 
and the offset voltage between two channels A and B was canceled. 
[0069] According to the auto-zero equalization circuit of the CMOS multiplexer 
circuit of the 3rd example of the above, the same effectiveness as the auto-zero 
equalization circuit of the CMOS amplifying circuit of the 2nd example is acquired. 



In this case, by input conversion since it not only can reduce the offset voltage 
between two channels to the offset voltage for one step of operation amplifying- 
circuit AZ-OP for auto-zero control, but the output after amplifying 10 times is 
adjusted, it is operation amplifying-circuit AZ-OP for auto-zero control. 
Effectiveness equivalent to having reduced an offset part to 1/10 is acquired. 
[0070] In addition, the analog switch with which each switch of each of said 
example consists of a transistor etc. is used. Next, two concrete examples of a 
CMOS amplifying circuit which have an offset adjustment function in said each 
example are explained, referring to drawing 4 and drawing 5 . 
[0071] Drawing 4 shows the example which added the offset adjustment function 
to the 1 stage type CMOS amplifying circuit. It sets to drawing 4 and they are 
NMOS transistor MN2 -MN8 and the PMOS transistors MP2-MP6. The CMOS 
amplifying circuit of one stage is constituted and NMOS transistor MN1C and 
PMOS transistor MP1C - MP3C are added for offset adjustment. 
[0072] Namely, the transistor MN3 for input magnification which makes a 
differential pair in drawing 4 and MN4 Each gate corresponds and input voltage 
(IN-P) and (IN-M) input it from the non-inversed input terminal (+) of an 
amplifying circuit, and an inversed input terminal (-). The above-mentioned 
differential pair transistor MN3 and MN4 A common source connection node is 
the transistor MN2 for current sources. It is minded and grounded and is the 
transistor MN2 for these current sources. The gate is bias input voltage (NB1). It 
is impressed. Moreover, the above-mentioned differential pair transistor MN3 and 
MN4 It corresponds between each drain and a power-source (Vcc) node, and 
they are the transistor MP 2 for loads, and MP3. It connects. 
[0073] and the above-mentioned differential pair transistor MN3 and MN4 each 
drain -- corresponding - transistors [ MP / MP and / 5 ] 4 for an output it connects 
-- having -- **** -- transistors [ MP / MP and / 5 ] 4 for this output each drain -- a 
transistor MN5 and MN6 from - it grounds through the becoming current Miller 
circuit -- having -- **** -- transistor MP 5 for said output a drain electrical potential 
difference -- output terminal OUT of an amplifying circuit It outputs. 



[0074] Transistors [ MP / MP and / 5 ] 4 for the above-mentioned output It is bias 
voltage PB2 to each gate. As the 1st bias circuit for impressing Transistor MP 6 
to which gate drains were connected And transistor MN7 It connects with the 
serial between the Vcc node and the touch-down node. One transistor MN7 It is 
said bias input voltage NB1 to the gate. It is impressed and is the transistor MP 6 
of another side. Transistors [ MP / MP and / 5 ] 4 for said output in a gate drain 
connection node It connects with each gate. 

[0075] Moreover, the transistor MP 2 for said loads and MP3 It is bias voltage 
PB1 to each gate. As the 2nd bias circuit for impressing Transistor MP 7 to which 
gate drains were connected And transistor MN8 It connects with the serial 
between the Vcc node and the touch-down node. One transistor MN8 It is said 
bias input voltage NB1 to the gate. It is impressed and is the transistor MP 7 of 
another side. The transistor MP 2 for said loads in a gate drain connection node, 
and MP3 It connects with each gate. 

[0076] Furthermore, the transistor MP 2 for said loads and MP3 It corresponds, 
transistor MP2C for load amendment and MP3C are connected to juxtaposition, 
and it is bias voltage PB1 from said 2nd bias circuit in the gate of transistor 
MP2C for one load amendment. The 3rd bias circuit for being impressed and 
impressing bias voltage CABB to the gate of transistor MP3C for load 
amendment of another side is prepared. 

[0077] This 3rd bias circuit consists of current Miller circuit where transistor 
MP1C and transistor MN1C to which gate drains were connected were 
connected to the serial between the Vcc node and the touch-down node, the gate 
of one transistor MN1C - 3rd terminal C of an amplifying circuit from -- the 
electrical potential difference CABVfor offset amendment is impressed, and the 
gate drain connection node of transistor MP1C of another side is connected to 
the gate of transistor MP3C for load amendment of said another side. 
[0078] Next, actuation of the circuit of drawing 4 is explained. 3rd terminal C from 
-- the electrical potential difference CABVfor offset amendment to input is 
changed into bias voltage CABB in the 3rd bias circuit. In this case, it is the size 



of said transistor MP2=MP3, MP2C=MP3C, and MP2 C<MP2 It shall be set as 
relation. 

[0079] First, bias voltage CABB is bias voltage PB1. It is the same as current 
IP2C which flows to transistor MP2C for load amendment, and current IP3C 
which will flow to transistor MP3C for load amendment if it is same electric 
potential is the differential pair transistor MN3 and MN4. Currents IN3 and IN4 
which flow, respectively It becomes equal. That is, when input voltage IN-P of a 
non-inversed input terminal (+) and input voltage IN-M of an inversed input 
terminal (-) are same electric potential, they are a current IN3 and IN4. Since it 
becomes equal, offset is not produced. 

[0080] on the other hand, 3rd terminal C The electrical potential difference CABV 
for offset amendment to input rises, from -- When bias voltage CABB changed in 
the 3rd bias circuit falls, The current of current IP3C which flows to transistor 
MP3C for load amendment will increase from current IP2C which flows to 
transistor MP2C for load amendment, and the increment will flow in the path of a 
transistor MN5 and the current Miller circuit which consists of MN6. 
[0081] Therefore, the differential pair transistor MN3 and MN4 One current IN3 It 
decreases and is the current IN4 of another side. It will increase. That is, the 
differential pair transistor MN3 and MN4 Since it will balance when input voltage 
IN-M of an inversed input terminal (-) becomes higher than input voltage IN-P of 
a non-inversed input terminal (+), offset arises. 

[0082] the above - reverse - 3rd terminal C from - also when the electrical 
potential difference CABV for offset amendment to input falls, offset arises 
according to the above-mentioned actuation. Thus, the circuit of drawing 4 has 
realized adjustment of input offset voltage by carrying out adjustable [ of the 
operating current ]. 

[0083] Drawing 5 shows the example which added the offset adjustment function 
to the 2 stage type CMOS amplifying circuit. The CMOS amplifying circuit of two 
stages is constituted by NMOS transistor MN2 -MN4, MN10, the PMOS transistor 
MP 2, MP3, and MP10 in drawing 5 , and they are NMOS transistor MN1C and 



MN11C because of offset adjustment. And PMOS transistor MP1C - MP3C and 
MP11Clt is added. 

[0084] Namely, the transistor MN3 for input magnification which makes a 
differential pair in drawing 5 and MN4 Each gate corresponds and input voltage 
IN-P and IN-M input it from the non-inversed input terminal (+) of a CMOS 
amplifying circuit, and an inversed input terminal (-). The above-mentioned 
differential pair transistor MN3 and MN4 A common source connection node is 
the transistor MN2 for current sources. It is minded and grounded and is the 
transistor MN2 for these current sources. The gate is the bias input voltage NB1. 
It is impressed. 

[0085] Moreover, the above-mentioned differential pair transistor MN3 and MN4 
It corresponds between each drain and a Vcc node, and they are the transistor 
MP 2 for loads, and MP3. It connects. In this case, transistor MP 2 for one loads 
Transistor MP3 for [ gate drains are connected and ] the loads of another side in 
this gate drain connection node It connects with the gate and they are the 
transistor MP 2 for loads, and MP3. Current Miller circuit is formed. 
[0086] the transistor MN3 for the above-mentioned input magnification, MN4, the 
transistor MN2 for current sources, the transistor MP 2 for loads, and MP3 the 
first rank -- an amplifying circuit -- constituting -- **** -- one transistor MN4 of the 
above-mentioned differential pair transistors The next step amplifying circuit is 
connected to the drain. 

[0087] The transistor MP 10 and the transistor MN10 are connected to the serial 
between the Vcc node and the touch-down node, and this next step amplifying 
circuit is a capacitor C10 between the gate drains of the above-mentioned 
transistor MP 10. It connects and the gate of said transistor MN10 is said bias 
input voltage NB1. It is impressed. 

[0088] the gate of the above-mentioned transistor MP 10 -- the first rank - the 
output of an amplifying circuit -- inputting -- the electrical potential difference of 
the drain interconnect node of the above-mentioned transistor MP 10 and a 
transistor MN10 - output terminal OUT of a CMOS amplifying circuit It outputs. 



[0089] Furthermore, the transistor MP 2 for said loads and MP3 It corresponds, 
transistor MP2C for load amendment and MP3C are connected to juxtaposition, 
bias voltage CABB is impressed to the gate of transistor MP2C for one load 
amendment from the 1st bias circuit, and bias voltage CABR is impressed to the 
gate of transistor MP3C for load amendment of another side from the 1 st bias 
circuit. 

[0090] The 1st bias circuit of the above consists of current Miller circuit where 
transistor MP1C and transistor MN1C to which gate drains were connected were 
connected to the serial between the Vcc node and the touch-down node, the gate 
of one transistor MN1C - 3rd terminal C of a CMOS amplifying circuit from - the 
electrical potential difference CABV for offset amendment is impressed, and the 
gate drain connection node of transistor MP1C of another side is connected to 
the gate of transistor MP2C for one [ said ] load amendment. 
[0091] Moreover, said 2nd bias circuit is transistor MP1 1C to which gate drains 
were connected. And transistor MN11C It consists of current Miller circuit 
connected to the serial between the Vcc node and the touch-down node. The 
gate of one transistor MN1C is said bias input voltage NB1. It is impressed and is 
transistor MP1 1 C of another side. The gate drain connection node is connected 
to the gate of transistor MP3C for load amendment of said another side. 
[0092] Next, actuation of the circuit of drawing 5 is explained. 3rd terminal C from 
-- the electrical potential difference for offset amendment to input is changed into 
bias voltage CABB in the 1st bias circuit. In this case, it is the size of said 
transistor MP2=MP3, MP2C=MP3C, and MP2 C<MP2 It shall be set as relation. 
[0093] First, it is the same as current IP2C which flows to transistor MP2C for 
load amendment, and current IP3C which will flow to transistor MP3C for load 
amendment if bias voltage CABB(s) are bias voltage CABR and same electric 
potential is the differential pair transistor MN3 and MN4. Currents IN3 and IN4 
which flow, respectively It becomes equal. That is, when input voltage IN-P of a 
non-inversed input terminal (+) and input voltage IN-M of an inversed input 
terminal (-) are same electric potential, they are a current IN3 and IN4. Since it 



becomes equal, offset is not produced. 

[0094] on the other hand, 3rd terminal C The electrical potential difference CABV 
for offset amendment to input rises, from ~ When bias voltage CABB changed in 
the 1st bias circuit falls, The current of current IP2C which flows to transistor 
MP2C for load amendment will increase from current IP3C which flows to 
transistor MP3C for load amendment, and the increment will flow in the path of 
the current Miller circuit which consists of a transistor MP 2 and MP3. 
[0095] Therefore, the differential pair transistor MN3 and MN4 One current IN3 It 
increases and is the current IN4 of another side. It will decrease. That is, the 
differential pair transistor MN3 and MN4 Since it will balance when input voltage 
IN-M of an inversed input terminal (-) becomes lower than input voltage IN-P of a 
non-inversed input terminal (+), offset arises. 

[0096] the above -- reverse -- 3rd terminal C from - also when the electrical 
potential difference CABV for offset amendment to input falls, offset arises 
according to the above-mentioned actuation. Thus, the circuit of drawing 5 has 
realized adjustment of input offset voltage by carrying out adjustable [ of the 
operating current ]. 

[0097] in addition, drawing 5 -- the first rank - although offset is produced by 
carrying out adjustable [ of the bias current of an amplifying circuit ], the actuation 
with the same said of carrying out adjustable [ of the bias current of a next step 
amplifying circuit ] is realizable, however, offset of a next step amplifying circuit - 
the first rank - only a part to be amplified in an amplifying circuit decreases. 
[0098] 

[Effect of the Invention] As mentioned above, the auto-zero equalization circuit of 
the CMOS analog circuit which according to this invention can realize the 
capacitor for offset cancellation with a cheap MOS capacitor while eliminating the 
capacitor for offset cancellation from an input signal line and attaining a high 
auto-zero adjustment precision can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The circuit diagram showing the auto-zero equalization circuit for 
amending offset of the CMOS amplifying circuit concerning the 1st example of 
this invention. 

[Drawing 2] The circuit diagram showing the auto-zero equalization circuit for 
amending channel to channel offset of the CMOS multiplexer circuit concerning 
the 2nd example. 

[Drawing 3] The circuit diagram showing the auto-zero equalization circuit for 
amending offset of the CMOS gain control amplifying circuit concerning the 3rd 
example. 

[Drawing 4] The circuit diagram showing one example of a CMOS amplifying 
circuit of having an offset adjustment function in drawing 1 thru/or drawing 3 . 
[Drawing 5] The circuit diagram showing other examples of a CMOS amplifying 
circuit of having an offset adjustment function in drawing 1 thru/or drawing 3 . 
[Drawing 6] The circuit diagram showing an example of the auto-zero 
equalization circuit of the conventional CMOS amplifying circuit. 
[Drawing 7] The circuit diagram showing an example of the auto-zero 
equalization circuit of the conventional bipolar amplifying circuit. 
[Description of Notations] 



BF-OPC - Buffer amplifier, 

C The 3rd terminal for -- offset adjustment, 

1 1 - Control circuit, 

AZ-OP -- CMOS operation amplifying circuit for auto-zero control, 
AZ-SW1 - Switch for auto-zero adjustment, 
AZ-C - Capacitor for offset cancellation. 
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r ■ Tyr^umTbcouzwmti. mmcoft&y 

mtfmcoftBy - k b mm 2 v 7 r ■ Tyr<r> 
mix^T b <?mz uimnm 1 x&mtiK ?a 

yayhv-frmcommcoxj vtb, 

vbvrmzimwz&mTb , 

£$tfju %cr>m-izmtxwmmico^>y7T ■ tv 

lulE2ow^y7T ■ Tyrco^um^n&^Wji 
*«Bttaj* , t4CMosiiaiu*MBiiiB3&»6*sai* 

MOS7tn/Bl 

[11*115] lf*Jl3i^(44lE©^CMOSr-fn 
IifEiiJffl@£#i±, 

t?IE®iw^y7 r ■ ryrotH^S^o^Jlfeit/'m 

2»A' 7 7r ■ Tyy°cO&tiM^conJ±mmiX2^ 
<7)*3jm?izAJl-t&*- h€nii^«c mo sism 

mmmb . 

Tbm%.y- v b <m£wm£ffl&ztuz*-h-enM 
mmcom2cDx4 7ffc±^7t7 v^^y^svm^ 
zyT'yybZMmi. 

mm*- v ^uwmmeM 1 cox a « y * 2 ox 

■y^*F^jtMr B 1t> ^«s(cM«l,tfylE2 owvy 7 
r ■ 7 yr<r)&fct)]Q=F<r)J- 7*vhff%<%&£oliZ 
mtt- h -b*nSl»ffl«oc m o s i 0 /L- 
-7°$iJ«^ lulE^ yrV-tf tfi^^^SiEffl* 
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[ mmn e ] m^m i nm s o wr*^ i iftfEifco 
cMosTTn7'@g&tfci->-c, 

Ji, 

^tWf y y h s ^-0£#fc . 
mmmmmizmizti^ mm* y y h s 

<?>)&hfc i DMfE^»±itg0i$<W T7«s5tM*tl8 
[0 0 0 1 ] 

cmos TTnTWtf^ o , mzc M O S TTu ^@ 

ot\ m if c c d * ^M/h&ajTjfi^* mm h 0 

[0 0 02] 

-y h^ffllE^ff 3 fcftfc:*-b*ni«III&#fflv^ft 
H6(±, fi!*«0CMOSiSilllIffi^- h^nias 

[0 0 03] 06fc*5Wt, IN-SWl£J;tMZ-SWl(2A7J 

«jei n t h -tf nffl u 7 r y y xw&mwmm- 

hltVxnM v^-Xhh. Wh. --ft<r>XA -y^AZ-SWl 
ffl U 7 r y yxmJlVR ZWiR LXM 0 Si^ftco t 

1)0, ttm^ ■y^IN-SWl(iffi^»jfflf#t^^m^ 
IMS fix ATjmJIlN £ itfK LTJXO &tst:ib<n h <?)X 

[00 04] AZ-C(iJifE2 MCDX-i -y^AZ-SWl s IN-SW1 

o#stfKft tj y - h t-s#g^3 *tfc * 7 -t •/ h * 
y-b;H«3yfvtTi)5. bf-op (iJ:IE^7-b - y H 
y^^fflton yr>-9-AZ-C««fc#EteA^i^ 
( + ) #g^3*U ^OftTJUffOUT &BQfcktt&F 
(-) tA^I>^E±Mt§0lf^^^l»A'v7r ■ Ty 

[0 0 0 5] AZ-OP «±IE^'-y 7r ■ T y 7°BF-0P Oft 

tj«j±out a^y^^Yimmthtz^mmmx'h 

0, _hfB^'y7 7 ■ T y 7°bf-op a^tiWBm jfimk 
X^T ( - ) t A7J L . lulE U 7 r y y xmJ±VR^# 
rkatjS^ ( + ) tA?J^I>«tMi£^&l> 0 
[0 0 06] AZ-ShEli_hfEif ffi@g&AZ-0P OftTJ^fc 
lulE^'-y7r ■ ry TBF-OP 0#5yKA7JSir? ( + ) fc 



[00 07 ] iilT. H6OCMOS±Mt§0S#^-I-^ 
n|HS@^ftm:o^T^I» 0 ;t-H-tfnfI]fiB#t 
(i. ^-H-t?npfiffl07-f .yf-AZ-SWl, M-Xtft> 

a yfy^r AZ-CfOAMl/- HA tomfiii^- H ^'nffl 
U7ryyxmj±vRt^s 0 

[0008] i<^)*^, A 7 7r ■ ryrBF-op , tits 

@iF^AZ-0P CO^-7-fe'y h^il^ti^kim-flt. 

^7*7 l^^yt;K5«3 y-f y^AZ-c^KTjffJJy- 
FBO*fi[ i ^- H -fef nffl U 7 r y V X^JIVR fc ^ 1, 0 
[00 09 ] ^ft-fcftLT, fit, A' 7 7r ■ Ty 7°BF 

-dp ^-nmsm mwMxnm- ( + ) tomjit^ 

LT-lOmV^^-y-fev H*ifcSJi^ m*M0£#AZ-OP 
(i, A 7 7T ■ 7*y7°BF-0P Offi7JmJ±0UT 3&*3j-— bHf 
nffl U 7 r y y -xmvR i D ffi^ t ^ L . miBHIf&AZ 
-OP coai*«ffi«±#tTff< 0 ^IX. *7tvK 

y*/vm<7>3 yf y-tfAz-ccoftMiJy- hb h 
■if nffl U 7 r y y x«EVR+lOmV 1 5r->^B#^T\ a' > y 

7r ■ Ty 7°BF-0P COtfiTJttilOUT !i^-h^nfflU7 

r y y x«evr t mmiiL ttc&cox\ m*I0l?#AZ-op 

[ooio] tm^mmmm-o? ^m^m&. 

l^ 7 7r- T y 7°bf-op co^RlsA^Sffi^ ( + ) , 
ElfeA^S^ (-) ^0^7^'y h«J±(±, ^--h^'np 

SBIBIt^-7-b-y hmjlOFFSETV LTf»^§^ll» 0 
[00 11] fit. A' 7 7r ■ T y 7°BF-0P OK 

TJ^IiJUT ^#(KtAi]S7' ( ! ) :•'■!.:) I i 'I' I 7/ 
fi]<7)yt7-t v h (^U(f+10mV^7-fe>y H) 

JifEfcF5]«»ItJ;D, 3T7-b>/H^^y-fe^ffl 
o=jyTyifAZ-ct^7^v i-€J±offsetv 

[0012] d^Ti±E^#tt, iM«#AZ-0P g#: 
t^-7-fe-y b^'#4tTi. ^^^7^-y b^tOWC 

fW (ATJ^E-H) t, 7^ 'y^IN-SWl^y^tJtlO 
ffl§ixl.fc. A7Jm)±»^y7T ■ 7 y 7°BF-0P 
LXrtvyy ■ 7 y TBF-OP OtfiTimJlOUT fc^S 0 ffi. 
•)T, ^777 ■ TTTBF-OP t0^"7^ >y HftEti, ^ 

[ 0 0 1 s ] tzox\ imitzx o%m<vi3$x' 

(is A7Jfi-^7-f yt^-7-fe'y H^-vy-fe/I/fflOrjyr 
y^AZ-c£ WA-rs cot. iaT^)#jS* J RIIB fc . 
( l ) >j-7-fe-y h^^y-tivm^ziy^yy-KL-z^m. 

m&i&rtv?T ■ TTTBF-OP <mffi&kfflF?- 

( + ) tim/~ h t com^^m.mzx^xwM^ 
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[0014] ( 2 ) ^-h^'nilffl^X^ >y ^AZ-SW 
1 . AZ-SW2# * 7 m fcUtt h 7 A - Y 

SMItl Sid C7T7t7 b^-v y&vmeyny 
tV^az-C^J^AS < L&ttttff&tS:^. 
[0015] f^t, >j-7-fe-y b^y-fe/l/ffl^nyr 
y-tfAZ-ct LT«ffi«c#!Stt(7)^^r«^u y u 

&£>1\ L*»i>, +^A#^*ffifci5£L&Stix(f& 

[0 0 16] Lj&»U Z<7)£?t,z-t&b^ mm^xhff) 
±.m t h < tm-Cts < , b -fe: npSff gfc J: tf» 

ix pm^mmm-iztmmxh-otz. 

[0 0 17] A>fiJf-5«BllI»<0*7-b«yh<0 
fiHE^ff 5 fcft fcfflv ^ftS b -bf npaseiBtli, 

[0 0 1 8] 07fct5WC, IN-SWl&J^'AZ-SWliiATJ 
(IN) t b -tfnffl U 7 r V >xl^*mfflRth 
tz&COXA >yf-?&£. BF-OP «±IB2fflc7)X^ -yf-IN 

^iYixK&MT (-) mrmti, ^mxts^ 
? ( + ) b -t? nffl ij7tu yxmuvR^ATj^s 
y^^-7S^±Mt§@^^*S^'.y7r ■ TVTX 

[0019] RF(i±iEA' v 7 r ■ ryrBF-op ^aiMf 
tm>x-nm-(-) tcormzmm^ntzmmmcomiK 

IN-SW2tti:fE^''y7T ■ T y 7°BF-0P OftMl^ 
[0 0 20] AZ-C(iJifBA'.y 7 r ■ TyrBF-DP CO&tl 

tdz*7*zv Y^y^^ffynyfyrvhh. az-o 

P «±fB^y7 7- ■ T y 7°BF-0P Oft^mffiM cr>^7 
^•/b SrJfffi-f S feftcDitSHUS-Cft 0 , JJM -y AZ 

-swi t * y -fe -y b * y •fe^ffltfD 3 y r y-nz-ct oit 

MffiMZ-bWMKATJS^ ( + ) fcTJjU U7r 
pyxmJ±VR^M^R2^^LTRteA7JS^ ( - ) 

fcxji-t&utf-ymmnmmm&frttz. 
x. z\<r)ju x-ymmmmmm-ov nmjjMkK 
m.xn^ (-) tvmizay^y^-cimmztix^ 

I. 

[0 0 2 1 ] UpU H7o«±. A7Myt°-?*y 



MO SiMt§«^- bb'ntigS0^^fflt-|> £ bii 

mm.x%&, 

[00 22 ] ±tz, _hlBL^H6. @7fc^L^@i$ 
fcL ^mtS0S#O^T-^7^v bUJS^SfcMD 
iTJ^itiO^y^b^T o bOXfc 0 . #KKA 
W§rt ( + K RfSATJ^ (-) fcffifflJ^MIW* 

[0023] 

cmo smt@0£#o^--N-bniiS0s#(i. xnmv 

A y iz* 7 -fe >y b -V y -fe/HH^ n yr y-tf (AZ-c) SrJf 
tfSWBfi&fc-on-C i $iJ^§fiS fc v \? tmtfh -> tz . 

±tz, mwmm<on®x'*7*'y hwmmm^z 
iuixM,Mt±co^^y^^nd bcox'fo o , 
a^s^ ( + ) , wMxnm ( - ) \,zffia±.<mm& 
£t6 (Dx\ m <^tuo rmm -> tz . 
[0024] *%mtm<wmM£ffflct<^< 

fz COT' , A^fi-^-7 A y&$>* 7 -fe v b ^ ^ y -b^ffl 

•ftbMz^7^ y h^^y-tiumcoayTy^^m 
=SrM o s ^ rses L#S CMO S r n ^Effi 

[ 0 0 2 5] 

[HM^i?^-ri.^^#s] si«»cMosr 
i-ummt. m&xiMr?. %mx^t. mm 

7-fe >y b pfifflS? S: CMOS jH^at 

tM0S^*^ ^ ^ o . tuiBtfi*^ fc riea^s^ t imm 
mmti. mmmu-.iimizttxijmtim}\\zti 
4Sl^77r ■ ryriy wiesi^-y^r ■ r 
v7<n^<nxftm-<nmmm*m^. ^on 

-JJ-fc JtE t T IflB^" 7 -fe «/ MfflSfflS^mJI^IML. 

MiBmiw^y7T ■ ryr^2-jff)Xt\^m7^ 
•y b ^ffliEt-siowH^t *m&& z\ t zimt-t 

[00 26] m2CDmWCDCMOSTi-v7-mm, w 

mkKh^. m&h-nm-. SMffeiW7-k7 

hWm^J-ttth cmo s^E±Mt§0£#*^^ o . 

a'7 7t ■ ryrh.. mmjim-. mkx-nm-a 

£V\bj}3S=? cmo s?ii:iM§0S#^% 0 . 
RteATjSffii 1 ^^At0A7l€J±^EPJD§^l»m 2 

OA'-y7r ■ ry/L frlEIS i <r»-\v7r ■ ryy°(r> 
mzmKthtztbm-v^vmmftnmi coxa ^ 

k. mmiWt>y7T ■ TyTCDjmmXJjVm^Zj- 
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£Vmtim2cD^>yyr ■ Txr0>aj:&*EE£8IS?WK 

[0 0 2 7] Jg3C0^C0CMOS77-n^K&(i. # 
SKATlS?, K3fcA7JS?, tfi^SIFffciV^-fe-y 

A--y7r ■ ryrb, im^x-ftm-. mkxmm^& 

J; VftJ]f®?Z-t h cmo s^E±Mts@f^^^ D . M 
IE#RlKA*S^t^^^AcoA^mffi^6panStL^ 
■ T>-7°fc, fulfill lco^-y 7 r ■ Ty 
7°cO^MKA7JS^tf)IBf-v^^AOA^mi±mj±2r 

mmzsmfth fztbm- h ^nmsfflcon 1 <z>*>r 

•y * i: , fulfill 1^7r-7 yTO^EIfeATJS^ 

scotu vi-t. msss2<7>rtv7r ■ rymstfrn 
f^i«A- 7 7T' T>rn&xm-iL<?m.z.w8t& 
*u mmm^y - f £*-r s jgfa^jiHS^ , fries 
mnft&s-vbm?M2<7)^y7T ■ rymwMx 
ts^ b ^m^ti^tinm ixmmz tuzM y-ny 

ryrvmhm- 1 wmm±j- f t ^latssRS titz 

■yyr ■ Ty?<?>*7*vYmmm?<nw£kmm 
u fne2o^*.y7r ■ ryr^^m-my^ 

r^tH^s^omjio^^m^LTai^-ti. cmo 

S^±M«^^^l»fii7]fflWvy7r ■ 7X7- i:£ 
[0 0 28] 

<M 1 H»J>H 1 a, 1 HitflfcflSS c M 

O S±ifs»^r- F vummmm * ix v ^ . 

[0 0 2 9] Hlt^UT. CMOS*lSLfifi|I]j&^£> 

44a*77t ■ ryrBF-opcii, mo&XHWF 
( + ) . rikatjs? (-) . fcftm-um\,zfflm 
$%mcD7$-7^>y Hw&zmm-htztbmy^v vm 

? (-) fcJiSt&SSttS^rtso. *<nffimjj}it&' 

( + ) fcteA^mffiN^EPflnSftS. 

[0 0 30] lOfPHIS 1 Hi, fulfil 7 r ■ TyTBF 
-WC<D*7 ffilEOfcab V * 2 ocoft 

^•Sff?. oiO. #5U&A7JS? ( + ) fcitfKtsTJj 



^777 ■ ryTBF-opcom3«s?c <7MSm 
m&h<nx%&« 

[00 3 1 ] CicoMflW lilt fulfil 7 t ■ 77 
7°BF-0PCco#RKA7JS? ( + ) eoWJEEfeit/SKA^ 
3ST (-) ^mJ±^MJ£LT#RI5A^S? ( + ) . Bt 
feATJS? (-) fcA^£^-F^'nM»fflOCMO 

sgigigsniBAz-op znmMmmmmKL-o? 

nfiffifflCOX-f ■yf-AZ-SWli3j:U : ^-7-b>y f^t7-k/t- 

ffl^uyry-fAz-cfc^afjiL. ±ia^-7^ 7i^^y 
^ffl«3 yr y-9-Az-ctfm§ti^lliEffl€J± (oi 

0, X-f yf-AZ-SWlfctf^-fey b^^7-fe/HC037f 
y AZ-C fc coff fi 7 - F cr)W± ) £ fulfil ^y 7 r ■ T y 
TBF-OP COm3C0S?C 

[0032]^, JilB^-N-^'nllfflfflCOX^ -y^AZ 
-swia, 4--F-ir'npSB#t^y^fJt|iJfflSix, 

mmiz*?imiziifflwztLZ. siocmo 

So 

[00 33 ] ^--F-tfnKH5^(i, A7:«J±iNtLT 
S^Pfc^S-^mjI^ffi^^ixTfcD, ^--F-fefniiBBE 
mcoxj yi-ia.-miff*yymizfflfflzti&. zwim 
xn. MflfiUKi Hi, ^W7r ■ ry 7°bf-opcco^r 
^ATJS? ( + ) iUt^lSATJS? (-) ^o#«J±^o 

n**5j-- h^'n$wfflcoM^mti0^Az-op 

fit. «Effl«EEfctT^v7r ■ 7y7°BF-0P co®3 
«S?C 

[0 0 34] ^COB^ MtA^«J±INt;*fLT^'>y7r 

■ ryrBF-op coa]77€)±ouT a" 7 7t ■ 

ryTBF-opcco®3cos?c co€J±(ia< ; 5r l 9. ztaz 

-3tlXrtv7T ■ Ty7°BF-0PCCOffi7^€J±0UT ^_h# 
L, A'.y7r ■ TyTBF-0PCCOffi7J*J±0UT **A^«JE 
IN t iBjmfi^it L/iB# fiT"$[Jffl;L—7°^m^ LX'Rjl'f 

s. ;^77r ■ ry7°BF-opccom3cos?c co 

€J± (Tt-7-t'y MJffflfflmjlCABV) (±, ^-f^'nUffi 
fflOX>f >7^AZ-SW1^^7«*Jt$IJfflt-|>; fc D^r 
7-b-y F^^y-b^fflconyr'y-tfAZ-Ctj; Offi^S 
fL. *-F-fc'n»fW!rrt- S. 
[0035] a^»#B# ( ATJt- F ) ta. A?jmj± 

IN^^>y^r ■ TyTBF-OPCCOKTjmJlOUT fc^|>C0 

t\ a' 7 7t ■ ry7°BF-opcco^-7^-y h€J±(i^^y 

[00 36] ±5iUcj:r3^CMOSmtM0£#O^-b 

-b'ni^iiiKtiWf, X1nW^7-i ytgftfiy-Ffc 
«;f*ic$til>^-7^-y h^f^^ffl^ayf/t 
AZ-Cti 0^-7-t -y MfflSfflmJ±^ffffi7- FtMLT 

-s^mfiTffiifs^s i 1 0 , x~hw^7A y{z 
^7-tv -v y-fe/Fffl^ay-ry^AZ-c^jfAt^^ 

Tlf^. A7Jfi^-5^y^CMOS±Mt§0£#^A7JS? 
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[0 0 37] Ul#-?T, ATjfl^-^ yfcffi*y-K 

^AZ-C t«ffifie#tt3^ft ott |3Jg#£ t £ < * 0 . ft 
3 y r y ^ AZ- C ( 7 - K ( mm 7 - H X' t i V * ) 

[ o o 3 s ] , a i ^cot~h^mmmmnm 
mtiKAtim^yJ yw^v?T ■ ryTBF-opci±, 

A XliZfflWrffih 0 , * 7 -tr «y r- W± i> A # < & 0 ^*>T- 
^-b^'n$[JfPffl«^E±itS0S^AZ-OP 

[ 0 0 3 9 ] § h \z , ±i2Sfl l USSffl?) c M O SigfUH 
I&^-h^'nifK@E^i:ix«:, 'vy7r • 7y7°BF 
-OPC^^RIkA^S^ ( + ) . 53EA:&iB? ( - ) Kffi 
ffl^Ol W£ t S ^ (i* < , 2 ocoMcotfi^ 

[ o o 4 o ] a £ , j$mm. ±mm i j a 

mtCMOS±ifIE^#RlEA73^ ( + ) . K 

i&jim? (-) 0^-7^ >y himzftotzmzm 
1\ 2 ss^ r^me^^-t^tr.! t mmx-h & <r> 

MPR2SfflPfty7'Jy?" (Correlated Double Samp 

nng ; cds) mm. m*%mmmz.t>ti. a 
ia mmmzm: 

[004 1 ] <m2^IM>@2(i:, i2HPM5 
CMOS v;W^7° y y ^MO^-v ^rsW 7-b -/ b £ 

[0042] H2tfc^T, m^7r ■ Tyr(B 
f-opc)(±, TOffcATjSi 1 ( + ) , KlfcATj^ 

(-) . Efi*SS&?f:(iS'Jtii1BIlIKift:^7-fe-yMI 
fi^H3S-fS3tft^7-lr.yM^ffl0^30S?C & 

*t-i>cMos^m«^^*o, zo&ji&Tk 

SteA*ss&? (-) fc(±MI#f#M$tr0^ 0 

[0 04 3]I2W^7T- T y7BF-0P (±. #RK 
ATjS^ 1 ( + K KSeATjS^ ( - K ffi7jffii^*-f 

scMos^E±iis[Mi^^^o. ^^nm-bmk 

ATJS^ ( - ) (iMISffiM § fit ^ I, „ 
[0044] f-^^ACOA73*EElN-A(±, fjfBlS2<7) 

A*7 7r ■ ryrBF-op ^#steA7jS^ ( + ) tfflta 

%KhbbhteJr-V*£umm%<7)7^ -y^AZ-SWl£fr 

lt Bfriam iw^7t-t yrBF-opco^sKATis 
=?{ + ) &mm&mi&tih. 

[0 04 5] f-v^B^)A*«ffiIN-B(i, ATjfflOX 



-f ■y^IN-SWl^^LTMfamitO^''y7r ■ 7 y 7BF-0 

PC^^KSETJjSg? ( + ) fcgftWfcffliiiSfi.*.. lulE 

S2W^7r ■ Ty 7°BF-0P COtB733B?titB73fflm 
-f-yfOT-SWl £^LTaj737-Kt»^§^l. MlEU 

lW 7 7r ■ ryTBFHDPCOtHTjS^iitiiTJffl^x^ 

v^out-sw2 zfttxmm&^j-mztrmtix^ 

[0 04 6] IMW2 ^7t-7hiIE^t 
■y 7 7 ■ 7 yTBF-OP s BF-OPC^ftTJiifiH^'tllO^ 
y7BF-0PC^3OS^C ^mJ±^§M^I> 
[0047] £ C0§ijffl« 21«. flISm 2 co^y 7 r 

• ryrBF-op ff^^T^V&axumi^yyr 
■ Tyjw-wmft^m^n&mmLxftK^Aih 

St 1 ( + ) . KfeATJW (-) fcATrf^-r-^'n 

mm-ap co&jiM^ t mm y b <m^mm^m 

^tltzt- y^nW&meyXA >y^AZ-SW2fci;V'^7-fe 

•y b^y&imcoayTyy-ia-cbZMmi. ±ltt 
y-tv b^-^y-tjimcoa y?y iMz-cteftssfi/iji 

IEffl*J±(oiO, X-f -y^AZ-SWlt^-7-by b^f-vy 
-t^ffl<7)3yTy^AZ-Ci:(7)gM7-K<7)«i±) SrMIE 
$1«a* 7 7t • r yTBF-OP ^®3^s^c tf**&t- 

[0 04 8] ±IE^-b^n|ilSffl^X^ v^-AZ 
-SWli3j;t/'AZ-SW2{i:. ^- h^'n|gSB§t^ym?t$'J 
ffiS»ffB#^{i^7^tMP§^-i. 0 

itriEATjffl^x^ -y^iN-swiii, ^-b^umsm^i 

tlh., ttz, &1nW~)7^ -y^OUT-SWl i3ilAXJT-SW2 

[0049] JilTA H2<0CMOSv;H-ru^if-|lI» 
cot)-- b-tr'nilfflH^ijm^^T^S „ t~ b^ 

mmmizii. ^-^^/PA^A7j€J±iN-Afc bxmmb 

>f.y^AZ-SWU AZ-SW2^y^JtilJ»$^lS 0 ;<7)« 
«JT14. $IJ»0£#2 2^' 7 7T ■ T y 7°BF-0 

P . BF-0PC^K7JSffi^<7)€i±^^^^-b^'n§IJffl 

ffl<7)^m«#Az-op tiomtiL, miEmmmbL 
xmi<n^ v7r ■ ryyBF-opc^3os^c izim 
1-1. 

[00 50 ] .liltiO, 20(7)VS-.y7T ■ Ty7BF-0 
P . BF-0PC^K7JS^mJ±^^mfit51t^B§*T' 
ffl«;I/-T^TO IX 'Rlt.th . ^ OB§«m 1 W ^ >y 7 
r ■ 7yTBF-0PCCO|l3CDSffirK tomJI (^7-fe-y b$M 
affl^ECABV) (4. ^--b^niiBffl^X^ -y^-AZ-SW2 

**yim£ffl»t&zktzi 0^-7-t-y h^f^y-t;!/ 
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[0 0 5 1 ] ffl^lWW (ATJ^-K) *-h-tf 
npSffltOX^ 'y^AZ-SWlii^y^H A^COXA -7 

^lN-SWia^y«#Jt;§iJffl$ti. ^*^A<z>A**EE 
iN-A(±tuiEm2w^/7r ■ ryrBF-op ^mtsbtc 

0, ^^^BOA^mjHN-BttA^ffl^^f -yiHN-S 

wi^^LTlulBUi w^/7r ■ ryrBF-opc^m^fc 
£9, 2*oeyf-v*)VK^ Bm^y^ -y l-mJIii^ 

[0 0 5 2] ^LT. 2o«^M(7)X^ v^-OUT-SWl 
. 0UT-SW2 ^U-ftL^^y^J^lJfflStL^i:. f- 
-V ^ A^A^mffiIN-Ai \±i->r*)V B ^A^mjiiN 

[0 0 53] ±fE3& 2 ^S6#J<7>C M O S Wl* ? -f 

woe mo smmmm*- Y-euwm&t mm 
mm?)*- h -evmwmnmMmmmzm t v-r 

-vy-feA-U *-h-lfnlW»ffl<oaaP»BIlIHAZ-OP 1 

[00 54] <8&3£fflsffl>03Ji. 
C MO S y -f > -J y h P-/1 Jv/t.-'il"!^:-^':. t •' (• ••/ 1- r ffi 
jE-tSfcft<0*-h-lfniHS|lIj»^LTV^. 

[0 0 5 5] H3tft^-CMOSy>f ynyhn-.^ 

©l2W 1 t77r ■ T y TBF-OP tf^T^BfflWHl 

Bmmmmztixmbti&z t iz%&cox\ 
[ 0 0 5 6 ] m3WzjF?t*-h-evw8m» 

tiO, H«2i«^'77r ■ ry tbf-op , bf-opc 

@3fc&WC, Sl^77r ■ TyrBF-DPUi;, #E 

mx-nm- ( + k rka^s&r 1 (-k a^sa^tta 
mizmmmzmmy* MUS^^Ji-rs^o^ 

7^-y Mffl^ffl^H3^SS&?(CABV)^-TSCMOSg| 
JTiMfgH^^O, ^ft^^fcKlfcAT:^ 
(-) fcttS^SM$flTV^ 0 

[0 0 57] !2«A' 7 7r ■ TyTBF-OP Ji, #RK 

at^7 ( + ) , k*kA2ts&? ( - ) , tti^aB^ s:*r 

1. CMO siSfflas(BiiiB*»6^r4 . ^ */l/A<?DA:fj« 

£EIN-A(±, futEiS2<7V'vy7 7 ■ ry TBF-OP <7)#R!E 
AT^B 1 ( + ) tEPJDSiil>fctit^-h^n|li|»ffl 
P)X4 >yf-AZ-SWl£^LTfffESIlW^y7r ■ 7V7 
BF-OPC^^KA*SS&? ( + ) t»KWtMP§tL|. 0 



[00 58] f-v^B<DA*«EEiN-Wi, XhWyx 
A vi-w-smzftlxm?Mi^vyT ■ ryTBF-o 
pco^kkatW? ( + ) ffiE 

$2^-y7r ■ Ty TBF-OP ftftjji&ftt&lWtv 
7r ■ ry7BF-CPCwaj*3g?f:^t(±. fiK*J±0 

mommztix^z,. z<Dmftm&3 1 
fflo^ u y u n yffiK«7 ( Mi-H'^ u y u 3 yfiKis 

\ mmmztifzMmimtf u y u ymmT 
( $u if *■ u y u 3 y ffiKSH 1 ) o#E?iJ®^GEt^ 

[00 59 ] ^LT. aa^J±y-KfcMIE®2 0A' 

■y 7 r ■ 7 y tbf-op cokkatj^ ( - ) fc Ji^fi? 
^*fJELTyWynybn-^ffl<7)X-f 'y^cc-swi (i= 

l,2.-.n) £:frLTSMi3*rO^. 
[00 60 ] § fefc. Wiam2tOA'.y y r ■ TyTBF-0 

p co&^^\±&mc-R2 zjYLxcMoswmim® 

toip$>%&iltf}mwtv7T ■ T y 7°bf-op <ryffi&K 
7JS7 ( + ) fciBRSfuCfcO, ifiESKOAy^r ■ 
T y 7°BF-0PCOt±i7JS7iiffiKGC-R4 Sr^LffflEttiTJ 

fflw^7r ■ ry tbf-op orIkATjS^ (-) t« 

RSfLTV^. tLT, ;<7)ai73fflOA'-y7r ■ 7>T 
BF-0P O^RteA73S7 ( + ) (i, ffiffiGC-R3 Sr^LT 

aewffy- b*vRtisa§fi.Tti 0 . iiatfiTjfflw^y 
77 • ryTBF-op cDm^^tm,xts^ (-) t 

[ 0 0 b 1 ] MW\»m ^ 1 ! i. . 1 ■ l-i'ilnl .':•■' • •'>.: 

77T ■ T y 7°BF-0P , BF-0PCC0#^73S7O«J±O^ 
*^^ffiL. ^O^^ft|frlE®lW^y7r ■ r 
yTBF-0PC^3OSffi^C tomJ±CABV^§iJfflt-|> tOT" 

[00 62 ] ClO$iJ»@J?^3 1 (i, rnie® 2 7 r 

■ ry 7°bf-op oai7jSffi^mJ±fcJ;WBi w 7 7r 

■ ry7°BF-opc^ai^Si i omJ±*WLT#KISA73 

Sg? ( + ) , KteATJ^ (-) tA^-t-63T-b-fe*n 

ffl«ffl«cMos?gi:m*M0S§Az-op t. zvmMMm 
»z-op coaiTi^ t m&s- ¥ k amzmmm 

-y b^^y-t^fflo^yry+j-AZ-cfc^afjit. ±IE^ 
7-t "/h^^y^m^y^y+r KL-zwm^iitzm 

immS. (oiO, y^ .y^AZ-SWlh^7^-y h^f^y 
-t;HH<7)3 yf y^AZ-C t ^fSM7 - K o€J± ) ^ frlE 
ilW 7 7r ■ ry TBF-OP ^®3^S7C tfit#&f 

[0063]^, ±l&t— b-tfnffflffl^^-f vf-AZ 
-swifc J; t/AZ-sray ^- h -tfnWS^fc -4- > «(cM 
a^»^B#t(i:^7^FJtiiJ»Siil»o Sfc, 
miXtim^xA yf-IN-SWKi, ^-b-fe'ni)iBB#ttt 
^7;K*s(c$yfifl§iy M?»»#it(cii^y^{3$iJ{tp$ 
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tih a ±tz, YAyz\yyn-)vm<nxA -yf-Gc-swi 

(i=l,2,-,n) (i, ^-b^'n|iSB#. Ml&fWfck 

[00 64] 03«CMOS^yayhn- 
JWtHEB&^M y 3 y h n-;L-±MtSl6^t;o^T^ 
5. 2fflW^y7r7y7°BF-0P , BF-OPC^A^^'EpjH 
S ftT i 48$ fc 43 wx . ^ y n y h n -/HBO x A 
■y^GC-SWi (i=l,2,-,n) O 0 h'MiK$tifz i>tf>#S8g 

§ fir us*j±y - h* ^ Acox^ms.m 

-Mzm Ktc'O. ±f B^j±7 - K Otffi t$l»A* 7 7 

r r y tbf-opco m^mu t emi, & * a to atj 

«JEEI N-A fc f- ^ B OA* mill N-B fc comEHfc ^ L 
[0 0 6 5] Lfc^T, _hfe«ffiH^-hlB^£Ey-H 

tssi»A' 7 7T r y 7°BF-opc^m*iffi^ ?m?M%i 

ffl fc _hfE^\E7 - ^i2«A' 7 7r7 y tbf-op oft 

fc or^ffiKfifc oit^fc^s L-cmnsfi . m 

2WS'.y7T7*y7°BF-0P OftTJiffiTOi, f-v^A 

oA^mjHN-Afc^^^BoA^mEiN-Bfccomffn 

WJilf 10fgfciMflI$*raj;Wil> £ fc t=5r4 . 
[0 0 66] iJct, H3<^)CMOSy>f yayhn-zP 

^--h^'n|lISB#t(±, -^^AOA**i±IN-A£}I 
SW^7t ■ T y TBF-OP fcj: 0^7 7116^^ 

7 ■ 7*y7°BF-0PCfcj;^'y7riMfIU Cti£>0 2ffl 
Wvy 7 r7y TBF-OP , BF-0PCO#ffi7j€ffiOH^HC 
JtEtTlulE^'v7r ■ Ty7°BF-0PC^3OS^C (Dm 

[0 0 6 7] 9, ■ ryTBF-0 

r ■ ryrw-opccom3co^c com.J± (^-b^M 

SfflmJI) (±, ^-b^'nflgfflO-X^ -y^AZ-SW2^^ 

7«Hfc$fJ»t-|> <r fc i 0 >y b df ^ y-tyUffo 
nyr'y-9-AZ-ctJ; vumti, ^-v^mm^i 

[00 68] immim (xt>^~ v ) ta, 

npSffltOX^ 'y^AZ-SWl(i^7m^ A^fflWX-f 

iN-A(iffiB®2w^-7 7r ■ ryrBF-op oai7jfc& 

0, -f-V^BOA^mjHN-BttA^lfflOX-i' -y^IN-S 

[0 0 6 9] ±IE®3SJfeWOCMOS-7;^T^^-9- 
0£#o^- 1- ^fnMSMfc i *Uf , H 2 §SfcW<z> c M 



>y fmEfcwrs ; fc h mx% < , lofgtm 

4"- h -fe' n©J«ffloME±Mtg@S#AZ-OP 7 -fc -y b 
(il/10tffiML^Ofc I^^M^^S . 
[ 0 0 7 0 ] mlE#»SMo*x^ -y i-li, h ? 

yisx^t'fr^&Ti-vy ■ 7^ »/j-tm\^ti 
h a mz, mm^mtmnzmfi^y^yhmmmm 
^z>cMosM^mmmm%r,®uz^x. H4 

[007 1 ]H4li, lXx-y'^^7°OCMOS±MtI 

miz*y±vhwmmmzmiit:M**ix\,^. 

M4l l Zt5\ l ^X. NMOSh7yy'X^MN2 — MN8 . PM 

os Yyyjxywi— MP6 Ci^ixf-y^CMO 
SiMtI@g&#'ffJ&£ft.T& D . *7-fe -y NPfiO/iftt 

nmos h^yy'x^MNicjiiw'PMos b^yy'x^ 

MPlC—MP3C^'j6 jD§ ilT v . 
[00 72 ] BP^, ®4ti3V^T, ^iJ^^^-fA^m 
fSfflOh^yy'X^MB . MN4 C0#^-'-b(iMJtGbTJS 
tsH^O^RteA^^T 1 ( + ) , RIkA^St 1 ( - ) 
^A*«E(IN-P), (IN-M)^A*-rS 0 ±IE^»)^b7 
yy'X^MN3 . MN4 0y-7s4±aSM7-K(im?IiSffl 
c0hyyy'x^MN2 ^^LT^fi^ixTfeD, c\<r>W<% 
MR?) V 7 y ^MN2 CO^'- h (±A'^ T7, A*«J± (N 
Bl) ±IEMKlMh7y^^MN3 

, MN4 0>&yv4 ytVM (vcc) y-Kor H 1t(±M 

JELT^fflc0byyy'X^MP2 . MP3 tfmMZtlX^ 

[0073] zlx. iME&fflhjyvxfm . mn 
4 o# h v A yizimmiXiHtsmco h 7 y ^mp4 
. mp 5 ^fg^siiTfcO. ;^ai?jfflob5yy'x^M 

P4 . MP5 CO&VUJ y(i. b^yyx^MN5 . MN6 ^ 

lEtli^fflo h 7y i?x ^mps o h y -< y«F£{i±MtI0S# 

^aiTJ^OUT IZ&Jlth. 

[0 0 74] ±Mi^mC)h7y'J7^Wi , MP5 0# 
r- l-!y W Txmi±PB2 &Epjnt-|>/ift^m 1 

rxms&fc tt. y- h ■ ym±mm$titz h 
yyjx^we iiXxfY7y'Jx9mi &vccs-vt 

mm/~ y fc <m\zwm®mtix& 0 , v 7 

Snsn. ffi/jOb^yy'x^MP6 ■ Fi^-fyffi 
i^y-K^'ffiattj*fflof7yy'x^MP4 , mps «#y 

[007 5] ifc, ffi!E£?ffflObyy^.X?MP2 . MP 
3 «D#y— hfc7N*>f TxmJEPBl &EfUirfS3tfte0^2 
w rx fc L T . r- h ■ K b y|«l±^M $ 
ti/ib5yy'x^MP7 jiiw'b^yy'x^MNs ^'Vccy 
- vtmmj-Ykcomizmmm^tixto^ , -tj 
«f7 y y'y ^MN8 oy- h tMIE^W 77 a*€J±nb 
1 *Jffljn$fL. ffi/irob7yy'y^MP7 oy-b ■ 
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<D&¥-UzWm%tiX^h , 
[0 0 7 6] fltB^fflcOb 5 yy'X ?MP2 , 

MP3 t*fjELTMMt^?^SjEfflO h 7 yy"xyMP2C. 
MP3C#gS^3 fix H 0 . -^MMEffl^ hyyitz 

twice)?- i- ummm 2 ovm rxmmp&M r 
x^jipbi ^Epjnsii, mijcopMAEmcohyyjx 
^mmy-b^zru y*M)±cm£WMt 

[0077] zcom3co;^Txmm. y-v ■ 
a vn±mm^titi i- y y yy y mpic*, jux t- y y y 
x^MNic^vccy- h* ttmy- v t <Df§izWM£.w& 

%titzDV>Y 5 5 HUBS* 1 ^ 9, -Ucohyy'JX 

hffiEHn&mwmnZti. ffi*^ f- y yyyyMPic 
coy-h ■ yv4 ymmj-Yftm%m%mMAm 

cohy y y'x y MP3C^y- h IzmmZKX . 

[oo78];a;, mAffmnmmitmm-th „ w.3 
«sfc frt>AJi°t&*7* v hnjEmmf±cmn±m3 

*£\ BUfEbyyy'yy<WX£, mmw2=w3 , 

MP2C=MP3C , MP2C<MP2 <0Wffit|ft£ LTfc < £> Ofc 

[0079] rxmucABB^'^M r^mffPB 

SESiSiKi!EiP3C(±gMiEfflco t- 7 y yxyNKCtHtt. 
hwmnztntxh*) , iittttbyyy'x^Mro , mn 

4 t;^tim?Itll>«?IIN3, IN4 «^L<&& 0 oi 
"9, ^SSA^S^ ( + ) ^A^WEN-Pfc&lfcJJjSB 
^ (-) ^A7J«J±IN-M^^mfiOB#tm^IN3 , IN4 
li.mi<%Z>c0X\ :ty-t-y M££t&V\ 
[0 0 80] ^iltMLT, moss^c frt>}Jrt& 
^7^-v MfIEfflmJ±CABV^Ji#L, $3WH7X@ 
I8«?il&^ 7*ttEECABB#<£TLfc*§£, Jiff 
ffllEfflO h 7>-yx^MP3Ct^|,©ltIP3COmiIi±m 
If ItlEffltO hyyy'X yMP2C IZffdl&Wfifi I P 2 C 

[0 08 1 ] ^T, ^l&M byyy'xyifB . MN4 
(±, -*^m^IN3 flfcfrtf>«SlN4 #igjirt 

I>;fct5:l> 0 oiD, ^ft*f by yy'xy MN3 . MN4 
(4. RIkA^S^ (-) ^A*«ffiIN-M^#RKA*S 
^ ( + ) ^A^mJ±IN-Pj:DiS<^-o^^^yx 

[0082] JJSfcliifit, gS3<Z>»7-C frt>JJi-th 

;Oi:5fc s 04<DHI» 



[0083] 05(4, 2Xx-^'^^TOCMOS±Mtg 

wc^7^7 hmmmmziimitzMz^ixv^. 

05fc*3V»T, NMOSf^ yy'X yMN2 —MN4 . MN1 
0, PMOS hyyy'xyMP2 s MP3 , MPlOfc It 9 2X 

hflSBO^ftfcNMOSbyyyxyMNlC. MN11C i3± 
J/PMOS hy yy'X yMPlC-MP3C, MP11C j&SUnSfi. 

[0 0 84] i|J*y 05tfcUT. HiStt^-TA^if 
t§ffl^f^yy'X^MN3 , MN4 C0#y*-h(iMJELTC 
MOStMt§0l?^#KI&A7JS^ ( + K RfeATJS^ 

(-) #"&A*«EEim\ IN-M#A;fj-f 5 . ±IEHI6M 

b yyyxy mn3 . mn4 oy-xftiUf^y-mwi 
TOofy yyx yMN2 £^LT»iffi£;fiTi3D. <rto 
«agisffl^ h y yy'xyMN2 oy- H4;^ txatjA; 

JEENBl #mDn3fi.&. 
[0 08 5 ] JilB^ijWh7yyy^MN3 , MN4 

K W y <h Vcc7 - l<y^f4MJ£ LT Jl?f fflt 7 ) h 
yyyxyMP2 , mp3 *qfittSfi.Tv^. ^<o«^, - 
^oHwffltof7yyyyMP2 ■ Ky^yR± 

ft!i^co^fflobyyyy^MP3 ^y-ht@^$^T 
tsO, t?tfflobyyyy^MP2 . mp3 (i^yyhs^ 

[0086] ilEATJitlilfflt 7 ) h 7 V S JX ^MN3 , MN4 

, h y y v x 9 mn2 , % ^ffl^o h 5 y y'y 

^MP2 . MP3 (4^ISti«#^S^LTfeO. ±IE^i& 
^byyyy^^-5^<7)— ^hyyy'y^MN4 
>f yt(4MatMtg@£^f^SaTV^, 

[0087] z\ (T)<mmwmmi , h y y yy y mpio^ 
i i- y y yy ^ mnio^vcc y- k t tmy~ f t or^ 
t;E?iJt®i£§^Tfc JifEfy yyy y mocoy- 
h ■ YvAymzny^y^-m mmztixm, m 
lEb 7 yvz 9m\my- y\$muM yyA*€i±NB 
l **ffljnSfi.4. 

[ o o s s ] _hiE b 7 y yy y MPiooy- b ^zwmm, 
mftnftjjffxj] i . ±ie h 7 y yy y MPiofc x Uh y 
yyy yMNioo H va yfflSff^y- ko€J±^'cmo 

[0089] § tic, iriat^ffl^ b y yyy yMP2 . 
mp3 t;MJE t t m^ij t M#ffljEffl ^ b y y y y y mp2c . 
w3^mm^Kxa d , -^on^ifiEfflto b y yyy 

EKABB#fflin3*u ffi^roM^tffliEffl^ b y y yy y mp 
3coy- h l ry@^^Ay tx^jica 

[0090] jje® i rzmmi. y~ v ■ 
A >m±tfimztuz. hyyyy^MPicfe j;v>yyy 
yyMNic^'Vccy-F tfgtfty- Ht^r^tiSM^fiiE 
stL^yybsy-Hff^t^o. by yyy 
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^MNlCOy- MiC MO Sm^m^M 3 tOiffiH^C frt, 

t7*i >y bffiiramilcABv^EPinstu flfctrw h ^ yy 

S. 

[0091] fflnEH2^AMr^iiaHi. ^-i- 
■ Ku-^y^^'ff^s^h^y^x^MPiic tsjtf 
f- ? y y'y ^MNllC #Vcc 7 - K k tm/- V k comiz 

mmmztitzzuyh s y-n»£>% o . 
b ^ y yy ^MNicoy- hiifiiaA'^ TxASjmENBi 
jpfflSnSfu ffi^-^b ^yy'y ^mpiic <7yy-h ■ t*u 

mp3co y- v ZtlX^Z>» 

[ 0 0 9 2 ] 05<9@ft<9i&ft£iBHJ|-f £. H3 

TX @g&tV rymJlcABB t^ms til . -r 0*1 
^, IfflBb^yy'y^o-tf-Yy^, $U(£mp2=mp3 . mp 

2C=MP3C , MP2C<MP2 CD|M#^!^LTB< i^t-f 

S. 

[0093] t-f. TxVRmwM ry«j±cA 
br^ umixfoii\$, nmniEmco y ? y ?wx\z 

s«SKiP2cfc|iii:Tfc"9, mmnvvyitxfms , mn 
4 t;-eti^fimsttSElN3, IN4 {i^£t<=5rS. 
0, #KKA;WP ( + ) ^A*«EElN-Pi:R«KA*« 
^ (-) C0A^«J±IN-M^«fu^B#t«?IIN3 . IN4 

[0 0 94] ZtU&tlX* ffi3«S^C t^Xtith 

t?^ v bffifflVBCM\tf±.&L, m i <MM ry@ 
src«$ti*y^ rxm&cmm&TUzm^. m 

ffittiEflfco hyy ^MP3ct«h.s«siP3c i o 
s ; fc £3: "9 , ^omJn^!ib7yy'y^MP2 , mp3j&» 
^^S^yybS^ - 0£#O^£#Tifefi 5 £ i: K3: 3> . 
[0 0 9 5] m^X, m&ihyyi/Zfm , MN4 

s^fcfc&s. HiJjMb ^yyx ^MN3 . M4 
(i. MteA^SSS? (-) ^A^«£ElN-M^fK«KA*3g 
? ( + ) ^A^mffiN-PiDUIK^^fcA^yx 

[0 0 96] ±fEfc«iity m3cr)^TC fr^XTl^h 



ti. »#€^^-fl»c:ttj;oTA^^7^-yh€ 

[ o o 9 7 ] £iy 05(±. 7XH 
S^nRW" 6-fcT**y-tevb££t$-tm^\ <fc 

mmmwx'foh. fiu wmmm&n*7*vv 

[0098] 

?7^yA>W7t7 b^-vy-fe^ffl^nyry-tf^p 
•y b^^y-b^fflonyry^^^ii^MOS^-v^-y 

[@i] *^hj5^^ i mmm scmos m^mif^ 
[ 0 2 ] n 2 mmmizm §cmos ^/h-t- y ^ 

[03] Sl3^M#J£$&CM0S3'My3ybn-/b 

[04] 01 ; ' l" •■ I-,, 1 '!!, h'v.ii! v' i'i 

cmo s«s0«^-a«c«fij*^-risfi&ia. 

CMO StM*M0^Offi^#:^^^-|-0US0 o 

[06 ] s*ocmo swmmnx-hvvwamK 

[07 ] ^*o^y ^-7iS®Hlffi^- h^ammm 

BF-0PC---A'-y7 r ■ ry7\ 

C -^7-b7 MiSffl^3 0Si^. 

l l— M»HI», 

az-op ■ ■ - jT- h -ir'n$[j»ffl^ cmos ^mtl@£#, 
AZ-SWl-^-F^fniiBffl^y^ yf-, 
AZ-c-'-^-y-fe-y hJf+^fflw^yf^t. 



[01] 



[06] 
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